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RECENT ADVANCES IN SURGICAL TREATMENT OF PATENT 
DUCTUS ARTERIOSUS 


In order to evaluate the effectiveness of surgical 
treatment of patent ductus arteriosus, information 
was obtained on as many cases as possible in which 
operation had been performed. Not only was the 
literature studied but most of the information was 
obtained by personal communication with surgeons 
throughout the world. 


Forty-six surgeons have reported the results of 
surgical treatment of 6438 patients. The diagnosis 
was found to be correct in 626 cases but in seventeen 
instances an error in diagnosis was made. These were 
not all true errors, however, because in several in- 
stances in which the diagnosis was not absolutely 
clear an exploratory operation was performed. Four 
hundred and thirty-one of the 626 patients who had 
a patent ductus arteriosus were treated by various 
types of ligation. Of these, 343 were uninfected while 
eighty-eight had complicating subacute bacterial en- 
darteritis. The mortality rate among the 343 unin- 
fected patients who had ligation was 4.9 per cent, 
and among the eighty-eight patients who had in- 
fected ducts, it was 28.4 per cent. Evidence of 
recanalization occurred subsequently in thirty or 8.7 
per cent of the 343 patients with uninfected ducts 
and in four or 4.5 per cent of the eighty-eight 
patients with infected ducts who had ligation per- 
formed. 


A study of these data demonstrates that the sur- 
gical results have greatly improved as more experi- 
ence has been gained. A mortality rate of less than 
5 per cent in ligation of an uninfected duct is a 
remarkable achievement and is a tribute to the skill 
of the surgeon and the anesthetist. As compared 
with our 1942 report, in which the mortality rate in 
this type of case was 8.5 per cent, there was a reduc- 
tion of almost 50 per cent, whereas the mortality 
rate in the cases in which infection was present was 
50 per cent prior to 1942. While these results show 
remarkable improvement, there remains consider- 
able room for further improvement. Many of the 


patients who had subacute bacterial endarteritis 
were operated on when it was apparent that the 
infection had become widespread. In such instances 
the patients died from continued infection notwith- 
standing a successful surgical result. The diagnosis 
of subacute bacterial endarteritis must be made 
early and surgical treatment carried out promptly 
if better results are to be obtained. It has recently 
been suggested that surgical intervention for in- 
fected patent ductus arteriosus may not be so im- 
perative now that chemotherapy has proved s0 
effective. While it is true that such treatment has 
been highly successful in subacute bacterial endo- 
carditis, there is no assurance that the infection may 
not recur. Attempted cure of an infected duct by 
penicillin may not be successful at all and delay may 
result in subsequent death even though operation is 
effectively performed. In our opinion patients who 
have infected ducts should undergo operation as 
soon as the diagnosis is made without waiting for 
possible cure by penicillin. 


Early in my follow-up studies, it was apparent 
that recanalization was occurring in most clinics 
regardless of the type of ligation perforraed. It can 
be expected that approximately 10 per cent of all 
such cases will reveal subsequent recanalization. This 
casts a real shadow on the effectiveness of ligation. 
Not only has ligation resulted in failure to close the 
duct permanently but a number of deaths have re- 
sulted from reoperation in the attempt to close a 
recanalized duct. 


Gross, who pioneered this field, again led the way 
by proving that cutting the duct was a more effective 
procedure than ligation. The present study reveals 
that of the 626 patients who underwent operation, 
195 had section of the duct. Of these, 182 were un- 
infected while thirteen had complicating subacute 
bacterial endarteritis, Of the 182 uninfected patients 
who had section of the duct only one died. This death 
was due to hemorrhage. Of the thirteen patients 
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who had infected ducts two died, one from continued 
infection in spite of successful section. The other 
patient had had ligation and the surgeon later at- 
tempted section with a fatal outcome. 


These figures would indicate that section of the 
duct is the most practical and effective procedure. 
We agree with Gross that ligation of the duct should 
not be done if section is possible. Actually the mor- 
tality rate in those cases in which section was per- 
formed has been lower than in those in which ligation 
was performed. 

Comment 


There can be no question that surgical treatment 
of patent ductus arteriosus is a well-established pro- 
cedure. Two surgeons from large medical centers 
have reported that cardiologists and pediatricians in 
their clinics have refused to refer many of their 
patients for operation on the basis that most patients 
who have this lesion do very well and only in rare 
instances is surgical treatment necessary. It is evi- 
dent from my own experience and from the reports 
of all other clinics that the consensus is contrary to 
this point of view. Anyone who has observed a large 
number of patients before and after operation can- 
not fail to be impressed with the remarkable im- 
provement following obliteration of the ductus. Even 
those young patients who have little or no cardiac 
enlargement and no apparent evidence of cardiac 
embarrassment show marked improvement. Parents 
have been gratified with the increase in physical 
activity, gain in weight and general well-being after 
operation even when before surgical intervention 
they were not aware of any disability in their chil- 
dren. In my opinion, all children should undergo 
operation whether there is evidence of cardiac em- 
barrassment or not. This is particularly true now 
with the improvement in technic and the reduced 
operative mortality rate. For older patients, the 
slightest evidence of cardiac strain, especially if this 
is progressive, calls for immediate surgical inter- 
vention. All patients who have infected ducts should 
be treated surgically as soon as the diagnosis is 
made. 

The seventeen cases listed as errors in diagnosis 
were not all true errors. In several instances the 
diagnosis was in question. Operation was performed 


as an exploratory procedure to rule out a possible 
patent ductus. Two of these patients were found to 
have an aortic septal defect. The differential diag- 
nosis between the aortic septal defect and a patent 
ductus is difficult, as the findings are quite similar. 
In cases of aortic septal defect, however, the point 
of maximal intensity of the murmur is at the lower 
end of the sternum and the heart is much larger 
than in cases of patent ductus. 


The diagnosis of patent ductus arteriosus is based 
primarily on the typical machinery murmur. While 
it may be true that a rare case may occur in the 
presence of only a systolic murmur, I should hesitate 
to submit such a patient to surgical treatment. Fewer 
errors in diagnosis will be made if only those patients 
who have the typical murmur are referred to the 
surgeon. If a patient who has only a systolic mur- 
mur is considered for surgical treatment, he should 
have all the other typical evidence such as an en- 
larged heart, enlarged pulmonary artery, enlarged 
and pulsating pulmonary vessels and the character- 
istic peripheral vascular findings secondary to an 
increased pulse pressure. No patient who reveals 
only the systolic murmur should be submitted to 
operation as a prophylactic measure.* 


Section of the duct is a practical and successful 
procedure, as proved by the fact that Gross, Wagen- 
steen and Crafoord have performed the operation on 
172 uninfected patients without a single fatality. 
The rapid progress in the surgical treatment of pat- 
ent ductus arteriosus in the past few years has been 
most gratifying, especially to those of us who have 
had the opportunity to observe such patients for 
many years before any treatment was available. 
There can be no question that the great majority of 
patients who have patent ductus arteriosus should 


be treated surgically. 
Morse J. Shapiro, M.D. 
Minneapolis, Minnesota 


*Since this was written, I have had the opportunity of exam- 
ining a child, two years of age, who had only a harsh systolic 
murmur over the pulmonic area with an accentuated second 
pulmonic sound and with absolutely no diastolic murmur. The 
child, however, had a very large heart, large pulmonary artery, 
enlarged and pulsating pulmonary vessels and a very high pulse 
pressure. This patient had all the typical findings of a patent 
ductus arteriosus except the machinery murmur. Operation was 
performed by Dr. Owen Wangensteen and a very large patent 
ductus was found. I have no explanation for the absence of the 
typical machinery murmur. 
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